We measured the intrinsic optical signals (IOSs) generated by rat hippocampus-entorhinal cortex (EC) slices in response to single shock electrical stimuli delivered in the EC deep layers during application of the convulsant drug 4-aminopyridine (50 M). With field potential recordings the stimulus-induced responses had duration ‫؍‬ 35 ؎ 6.3 s mean ؎ SEM, n ‫؍‬ 7 slices) and characteristics resembling electrographic seizures. IOS changes reflecting an increase in light transmittance occurred in the EC and hippocampus following similar stimuli (n ‫؍‬ 45). IOSs increased progressively to reach peak values 20 -30 s after the stimulus and returned slowly to prestimulus values within 100 s, thus outlasting the field potential discharge. IOS changes initiated in the medial EC, near to the stimulation site, and spread to the lateral EC, the dentate, and the CA3/CA1 areas. IOS spread from EC to hippocampus was not seen after perforant path cut (n ‫؍‬ 5). Moreover, field potential and IOS responses were markedly decreased by excitatory amino acid receptor antagonists (n ‫؍‬ 12). The antiepileptic drugs topiramate (10 -100 M, n ‫؍‬ 16) or lamotrigine (100 -400 M, n ‫؍‬ 12) reduced the IOS changes in the EC and their spread to distant areas. These effects were reversible and dose-dependent (IC 50 ‫؍‬ 48 M and 210 M for topiramate and lamotrigine, respectively). Thus, in 4AP-treated hippocampus-EC slices, IOS changes accompany and outlast the field potential epileptiform responses, depend on glutamatergic transmission and are characterized by temporal and spatial distributions consistent with propagation through established anatomical pathways. We also propose that IOSs may represent a reliable tool for screening the effects of neuroactive compounds such as antiepileptic drugs.
INTRODUCTION
Over the last decade several studies have analyzed the origin and spread of limbic seizures by employing electrophysiological recordings in combined hippocampus-entorhinal cortex (EC) slices treated with convulsant drugs or Mg 2ϩ -free medium (Jones and Lambert, 1990; Dreier and Heinemann, 1991; Bragdon et al., 1992; Nagao et al., 1996; Avoli et al., 1996) as well as in the isolated brain preparation (Paré et al., 1992) . These studies have demonstrated that prolonged epileptiform events resembling ictal discharges originate in the EC where they are caused by the activation of ionotropic excitatory amino acid receptors, and propagate to the hippocampus proper through the perforant path. Indeed, clinical evidence obtained from temporal lobe epilepsy patients supports the role of the EC in limbic seizure generation (Rutecki et al., 1989; Spencer and Spencer, 1994) .
Activity-dependent changes in intrinsic optical signals (IOSs) can be recorded in the brain slice preparation. IOSs are generated in vitro by changes in light scattering properties through refraction and reflection and/or by changes in light absorption. These phenomena are mainly secondary to cell swelling leading to alterations in the extracellular space volume (MacVicar and Hochman, 1991; Andrew and MacVicar, 1994; Hochman et al., 1995; Dodt et al., 1996; Holthoff and Witte, 1996; Meierkord et al., 1997; Buchheim et al., 1999) , even though subcellular structure changes have
